Toshiba SMD LEDs  by unknown
D-B Research GaAs Successes 
The Daimler-Benz Research 
Centre in Ulm, Germany, 
reports a new type of GaAs 
mixer diode - see photo. 
These are for contact-free 
automotive sensors systems 
and radiometric application 
in guidance and steering. 
The GaAs heterostructures 
incorporate “nanometre 
layers with indium at the 
surface” - this improves 
characteristics whilst keep- 
ing manufacturing costs low. 
They report that the diodes 
“within a short time, these 
new structures left the con- 
fines of R&D to bring about 
very favourable results in the 
product sector.” 
D-B has considerable in- 
terest in III-Vs for automo- 
tive and related 
applications. The company 
has also developed a range 
of FET-based devices - 
see photo - suitable for 
sensing and other applica- 
tions particularly within 
the severe environments 
in or around engine com- 
partment. 
Another key develop- 
ment from the D-B Re- 
search Centre are 
miniature radar sensor 
heads - see photo. These 
avalanche diodes are ar- 
ranged perpendicularly al- 
lowing simultaneous 
measurement of speed 
and distance by means of 
dual frequency radar. 
The sensor consists of a 
silicon chip a few mm 
across mounted on a round 
transistor package. The 
high frequency circuitry 
utilises silicon mm-wave 
IC technology developed 
by Daimler-Benz. Finally, 
D-B recently released news 
of its work in Si/SiGe HBTs 
- see photo - whereby a 
world record high fre- 
quency of 160 GHz has 
been measured. 
The devices have advan- 
tages over III-Vs insofar as 
they have a robust natural 
oxide coating and higher 
thermal conductivity and 
efficiency. Applications 
foreseen for these devices 
include cellular radio. 
n Contact: Burkhard Jar- 
isch, Daimler-Benz, teW 
y;y[$ :‘I 17 932711 
. Email: 
10010656G@compuser- 
ve.com 
H-P Prototypes FPNCSEL 
Transceivers for Fibre 
The Hewlett-Packard Co. ules using 850 nm VCSEL 
Palo Alto, CA, USA, has technology for shorter dis- 
successfully prototyped a tances at lower cost and 
combination of fibre optic 1300 nm Fabry-Perot (FP) 
transceiver modules and laser technology for longer 
compatible transceiver IC link lengths. In addition, 
that will provide a com- the solution set offers a 
plete physical-layer inter- discrete, fully integrated 
face for Gb/s Ethernet IC transceiver that incor- 
LANs with link lengths of porates serialize/deseria- 
up to 2 km. lize functionality for Gbit 
HP’s Gbit Ethernet phy- Ethernet transmission and 
sical-layer solutions for de- reception and operates 
velopers of network from a single + 3.3 V 
interface cards (NIC) will power supply. Prototypes 
include transceiver mod- of the 1.25 GBd 1300 nm 
Toshiba SMD 
LEDs 
Toshiba’s line-up of visible 
surface mount device 
(SMD) LEDs consists of 18 
SMD diodes available in 
both flat lens and dome 
lens types. It is “the bright- 
est SMD LEDs offered in 
the industry today”, it is 
claimed, with up to 
450 mcd typical at 555 to 
660 nm - the devices come 
in a range of colours green 
to red. 
The packaging of the 
SMDs is one of the smallest 
offered at 2.0 (L) x 1.25 
(W) x 1.1 (H) mm; they 
also feature a low power 
consumption of 1.75 to 
2.15 forward voltage. Due 
to the high brightness 
(TOSbright) of the diodes, 
they are mainly used in 
backlighting applications 
such as cellular and cord- 
less phones. 
Page 4 Vol 9 No 6 
3C Semiconductor Awarded 
Phase II SBIR Contract for SiC 
3C Semiconductor  Corp 
has been awarded a Phase 
II SBIR contract for over 
$950,000 -- one of the 
largest Phase II grants ever 
made by the DoD's BMDO 
-- for "development and 
commercialization of high 
temperature, high power  
SiC devices". 
This award resulted from 
earlier work completed on 
a Phase I SBIR contract for 
the BMDO by Dr. James 
Parsons, the company 's  
Vice President and Chief 
Technology Officer. While 
on the faculty of the Ore- 
gon Graduate Institute of 
Science and Technology, 
Dr. Parsons deve loped 
break-through technolo-  
gies for the synthesis of 
the beta form of SiC and for 
the creation of metallized 
contacts on silicon carbide 
that are chemical ly and 
electrically stable to over 
2,000°F. 
3C Semiconductor was 
incorporated in April last 
year to develop and market 
unique SiC semiconductor 
devices based on its pro- 
prietary technology. The 
company's first commer-  
cial devices will be high 
temperature  sensors for 
application in the transpor- 
tation, aerospace and in- 
dustrial process  control  
industries. 
I Contact: Dr. Donald 
Hagge, 3C Semiconductor 
Corp., 618 NW 12th Ave- 
nue, Suite 406, Portland, 
Oregon 79209-3002 USA 
Tel: [1] (503) 221-0513. 
Email: d.hagge@ worldne 
t.att.net URL: www.3cse 
mi.com[check] 
CLEO Europe  96  Trade  
Show New Products  
The second biennial Eur- 
opean Conference on Laser 
and Electro-Optics con- 
vened alongside the EQEC 
in Hamburg in September. 
Once again, it was well- 
attended and visitors heard 
all the latest developments 
across a very wide range of 
topics. We present here a 
few relevant products on 
show at the associated 
technical exhibit. 
• The VCSEL 3D simula- 
tion software from Cross- 
l ight  So f tware  Inc .  
includes f inite-element 
analysis, drift diffusion 
equations, and other ad- 
vanced physical models 
for heat transfer -- f lee 
2-month trial. Fax: [1] 
613 742 7453. 
• BremLas Laser techn ik  
GmbH showed a new 
series of visible and IR 
Microchip lasers. Fax: 
[49] 421 2208 232. 
• JENOPTIK Laserd iode 
GmbH new diode laser 
stack features awall-plug 
efficiency of around 33% 
with up to 375 W CW or 
1500 W QCW; 3 nm 
FWHM, at 808 and  
940 nm. The  "smal l  
matchbox" format laser 
stacks are based on a 
novel heats ink design 
can stack as many as 15 
individual laser arrays 
atop special water-based 
coolers. Applications in- 
c lude laser pumping ,  
welding etc. Fax: [49] 
3641 65 4391. 
• Sacher Lasertechnik nar- 
row linewidth, continu- 
ously tunable external  
cav i ty  lasers  f rom 
630 to 1650 nm are 
modu lar  in des ign .  
Fax: [49] 6421 36833. 
PHEMT Performance 
Mapped 
Cross-sectional SEM view of completed PsHEMT. 
A new paper in Microelec- 
tronics Journal describes 
"New evidence for velocity 
overshoot in a 200 nm 
pseudomorph ic  HEMT" 
(27 (1996) 785-793). It 
was written by S. Babiker, 
N. Cameron, A. Asenov and 
S.P. Beaumont at the Na- 
noe lec t ron ics  Research  
centre, Glasgow University. 
The paper describes how 
the high overshoot veloci- 
ties in the channel of short 
pHEMTs pred ic ted  by 
Monte-Carlo simulations 
are consistent with the 
measured characterist ics 
of actual fabricated de- 
vices. This depends  on 
simulations of all series 
resistances are accounted 
for and that the 2D geo- 
metry effects are carefully 
included. The workers say 
that this assists an under- 
standing of the discre- 
pancy between theoretical 
predict ion of high non- 
equil ibrium velocities in 
deep sub-micron pHEMTs 
and the average velocities 
that can be deduced from 
real devices. Series resis- 
tances are shown to play 
an important role in the 
deterioration of I-V char- 
acteristics of state-of-the- 
m pHEMTs. 
Potential advantages of 
the massive velocity over- 
shoot in these devices can 
only be realised, however, 
if special design measures 
are applied to reduce the 
fl inging effects and the 
series resistances. 
[] Contact: Nanoelectr~ 
nics Research Centre, De- 
partment  of Electronics 
and Electrical Engineer- 
ing, Glasgow University, 
Glasgow G12 8QQ, UlC 
Tel~fax: [44] (0)141 330 
5233 / 4907. E-mail:  
a- asenov@ elec.gla, ac. uk 
Morton CVD SiC for 
2000°C 
Morton's CVD silicon car- 
bide has a sublimation tem- 
perature  o f  2700°C,  
enabling it to be used up 
to about 2000°C in an inert 
env i ronment .  Above  
2000°C, there is an onset 
of phase change from cu- 
bic phase to hexagonal cx- 
phase. Exhibiting excellent 
thermal shock resistance, 
CVD silicon carbide has 
been used from cryogenic 
temperatures up to 1500"°C 
with good retent ion of 
thermal and mechanical 
properties; at room tem- 
perature, the material has a 
thermal conductivity of > 
300 Wm-~K ] and a thermal 
coefficient of 2.2 x 10 -6. 
"Solid CVD silicon car- 
bide is the ideal material 
for "hot"  applications," 
says Morton. '%Vafer hand- 
ling components  made 
from CVD silicon carbide 
perform at high tempera- 
tures ( > 1000°C) with long 
life cycles. The material 
is ext remely  pure  
(> 99.9995%),  exh ib i ts  
low particle generation, 
and is cleanable in HCI/ 
HF." 
Morton's solid chemi- 
cally vapour  depos i ted  
(CVD) silicon carbide of- 
fers superior propert ies 
when compared to tradi- 
tional sintered and reac- 
t ion -bonded SiC. The  
material finds use in semi- 
conductor and other appli- 
ca t ions  where  h igh  
performance requirements 
demand superior wear abil- 
ity, thermal and dimen- 
s iona l  s tab i l i ty ,  
polishability and chemical 
resistance. 
• Contact: Gail Dewey, 
tel~fax: [1] 617-933- 
9243/5142. 
Siemens AXS X-ray founded 
The Siemens Automation 
Group (AUT) of Siemens 
Corp has founded a limited 
company called ASX Analy- 
tical X-ray Systems GmbH 
(Systeme f(ir die R6ntgen- 
analytik). Located in Karls- 
ruhe (Germany), the new 
company will take over all 
activities previously per- 
formed by AUT's X-ray 
business unit. On October 
1, the Analytical Instru- 
mentation business unit of 
the US company Siemens 
Energy & Automation, Inc., 
a subsidiary of Siemens 
Corp. will also be inte- 
grated. 
This step was initiated in 
order to unify all business 
relevant functions and op- 
erations under one single 
responsibility. This new 
structure will allow it to 
satisfy customers' requests 
quicker and more directly. 
Both newly formed com- 
panies will maintain their 
individual centres of ex- 
per t i se  bu i l t  upon  a 
75 years' heritage of tech- 
nological innovation and 
excellence. 
• Contact: Dr Stefan 
Ulig, tel~fax: [49] 721 
6571/4506.  URL: 
www. siemens-xray, com 
JM Purifiers for 
Trit ium 
The Johnson Matthey Fab- 
ricated Equipment group 
has been awarded a con- 
tract to supply the US 
government ' s  Savannah 
River Site (SRS), Aiken, 
S.C., with six additional 
ulta-high purity hydrogen 
purifier systems specially 
designed to process tri- 
tium in support of US na- 
tional defence programs. 
The purifiers employ palla- 
dium membrane diffusion 
technology. 
• Contact: Wilson Chu, 
tel~fax: [1] (610) 9 71- 
3105/3124. 
Dialight LED backlight 
Designed for bacldighting 
applications, the latest cir- 
cuit board indicator (CBI) 
from Dialight Corp, Mana- 
squan, NJ, USA, is a 5mm 
round single LED device 
that incorporates an ex- 
tended housing to give 
+ 15 ° viewing angle and 
eliminate light bleed. 
The new CBI utilises 
h igh-ef f i c iency,  t inted,  
non-diffused LEDs that de- 
l iver  l ight  output  of  
l l0mcd at 20mA. Green, 
yellow and red LED op- 
tions are available, with 
respective wavelengths of 
565, 585 and 650nm. Typi- 
cal forward voltage is 2.2V 
for all three colours. 
The device is packaged in 
UL 94V-0 rated black hous- 
ings which ensure high 
levels of protection against 
shock and vibration. 
• Contact el~fax: [1] 908 
223-94O0/8788. 
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and etching 
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J~  "% l "% 
! 
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AI/Ti and Ni deposited 
and annealed at 1.050°C 
AI [F i  Schot tky  contact  
Ni  ohmic  contact  
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Fuji Reports SiC 
Power Diodes 
A report in the Fuji Electric 
Review (Vol. 42, No. 3, pp 
82-84) describes a "Guard- 
Ring Termination for High 
Voltage SiC Schottky Barrier 
Diodes". Though well-known 
for optoelectronic devices 
such as blue emitters, silicon 
carbide has much to offer 
electronic devices particu- 
larly in the field of power 
control devices a field of 
special interest to the Fuji 
Electric Company. (See also- 
feature in this issue for a 
report on the SiC collabora- 
tion in Sweden). 
SiC devices can achieve a 
low forward resistance and 
low switching loss at the 
same time. So far only a 
few SiC-based power de- 
vices have been presented 
and by an analogy to silicon 
SBDs, Fuji has looked at a 
guard-ring approach for 
termination - see sche- 
mat ic  for p rocess  se- 
quence.  Note that the 
guard-ring is fabricated by 
local oxidation at 1200 °. 
The authors (K. Ueno, T. 
Urushidani and Y. Seki) 
present results showing 
that annealing temperature 
is a key factor in obtaining 
a good quality SBD. The 
breakdown voltage for a 
convent iona l  Schot tky  
diode occurs at 250 V 
whereas for the SBD it 
occurs at 550 V. This is 
higher than for the SD but 
lower than for the ideal 
voltage for the epilayers -
some 770 V - this is 
believed due to large im- 
pact ionisation rate created 
by a large leakage current. 
Moreover, related device 
preparation using a guard 
ring which does not in- 
crease leakage current  
shows that edge treatment 
is important o obtain the 
ideal breakdown voltage. 
• Contact: Fuji Electric 
Co. Ltd., Head Office, No. 
12-1, 1-chome, Yuraku- 
cho, Chiyoda-ku, Tokyo, 
Japan. 
NEWS BRIEFS 
• Sp i re  to  improve  re- 
l i ab i l i ty  and  lower  
cos ts  for  h igh  power  
d iode  lasers  in a co- 
operat ive agreement  
with the Precision La- 
ser Machining (PLM) 
Consor t ium for  9- 
months .  The Spire 
Corp. (Bedford, MA) is 
to fabricate laser array 
bars for a number of 
p roducers  of  h igh  
power arrays for packa- 
ging and performance 
evaluation it will also 
mount such bars into 
its own multi-bar laser 
packages for internal 
evaluation. The ultimate 
use for the modules will 
be for pumping multi- 
kW industrial asers for 
materials working. The 
program is part of the 
TRP administers and 
part ia l ly  funded by 
DARPA. 
Sl D iamond proto -  
types  d iamond large  
area  d i sp lay  - the 
proof-of  concept  for 
large area digitized b/ll- 
board using the pro- 
prietary diamond field 
emission lamp technol- 
ogy is a 16 pixel struc- 
ture matrix addressable 
similar to the final pro- 
duct which will be 320 
by 240 colour pixels 
operating at video rate. 
SI (Austin, TX) knows 
that the lamps last sev- 
eral hundred  hours  
with luminance up to 
10 000 fL. 
vo  0 No 0 
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EMCORE Expands in 
Korea and in HB-LEDs 
Following on from our re- 
cent report, the EMCORE 
Corp., NJ, USA, has an- 
nounced further news of 
its expansion plans - both 
geographically and techno- 
logically. Firstly, the Com- 
pany reports  significant 
growth in sales of its Tur- 
boDisc MOCVD reactors in 
S. Korea; Samsung, Hyundai 
and LG Semicon have all 
chosen EMCORE as their 
MOCVD supplier in the 
early part of 1996: 
• Samsung's Advanced In- 
st i tute of Techno logy  
(SAIT) was the first to 
place an order for multi- 
ple MOCVD systems - 
these are for communi- 
ca t ion  lasers  and  
HBLEDs. 
• Hyundai then ordered a 
TurboDisc system for 
R&D of comms and visi- 
ble lasers, including GaN- 
based devices. 
• LG Semicon fo l lowed 
with an additional Turbo- 
Disc for production of 
635 and 650 nm visible 
lasers developed on their 
current EMCORE system. 
Secondly, EMCORE has 
announced the opening of 
a branch office in Taipei, 
Taiwan, which will be re- 
sponsible for coordinating 
all sales and marketing of 
the TurboDisc  MOCVD 
systems in the Asia/Pacific 
region. Robert A Haak, the 
Director of International 
Business Asian Sector, will 
head the team (see below 
for contact address). 
Sales and service will 
cont inue to be handled 
through local distributors: 
Hajuto Co. Ltd., with of- 
r ices in Tokyo,  Osaka, 
Hong Kong,  Ta ipe i ,  
Hsinchu, Seoul, Beijing, 
Singapore, Kuala Lumpur 
and Bangkok. 
Thirdly, worldwide the 
Company has seen great 
interest in the sales of its 
TurboDisc MOCVD sys- 
tems ded icated  to the 
growth of InGaAIP-based 
high brightness LEDs of 
green, yellow, orange, and 
red colour. "Several orders 
were  recent ly  rece ived 
f rom major  p roduct ion  
compan ies  a round the 
world,  demonst ra t ing  a
broad based interest in 
EMCORE's high-through- 
put ENTERPRISE systems 
for low cost production of 
these super-bright LEDs," 
said the company. 
Recent ly ,  S iemens of 
Germany ordered the large 
ENTERPRISE 300 system to 
expand its already existing 
production of HB-LEDs on 
EMCORE's TurboDisc sys- 
tems. Following this, three 
major Japanese companies 
ordered additional ENTER- 
PRISE systems dedicated to 
InGaAlP HB-LED produc- 
tion to add to their already 
existing line of TurboDisc 
production systems. Uni- 
ted  Ep i taxy  Company 
(UEC) of  Ta iwan also 
added another  EMCORE 
system to its facility. Addi- 
tional orders for EMCORE 
systems for LED produc- 
tion recently were secured 
in Japan, Europe, USA, and 
Asia. 
These recent orders re- 
present a significant in- 
crease in the total wafer 
th roughput  of HB-LEDs 
grown on TurboDisc sys- 
tems. At the present time, 
more than 20 of EMCORE's 
large, product ion-s i zed ,  
multi-wafer systems are lo- 
cated in companies around 
the wor ld making high 
quality, low cost HB-LEDs. 
EMCORE anticipates addi- 
tional orders of its ENTER- 
PRISE systems for InGaAIP- 
based HB-LED production 
in the next year. 
Readers seeking further 
The FA03301 GaAs FET module is a 3425-3440 MHz 
high power, high efficiency device aimed at comms. It 
has ~ gain and a compact metal capped package 
makhag it suitable for Radio in the Local Loop and Fixed 
Radio Access applications. 
• Contact: Mitsubish Electric UK LtcL, tel~fax: [44] 
(0) 1707 276100 / 278659. 
information on the EM- 
CORE TurboDisc Technol- 
ogy are invited to view the 
EMCORE web s i te  at 
www.emcore .com which 
gives not only a full ac- 
count of the development 
of the MOCVD system but 
fully describes its specifica- 
tions and capabilities. "Its 
material and device results 
include the highest bright- 
ness InGaAIP LEDs, the 
lowest threshold InGaAsP 
lasers, highest 2-D mobility 
for InGaAs HEMTs and 
HBTs, and the highest re- 
corded  solar  cel l  effi- 
ciency," says the company. 
"Research and production 
groups around the world 
are pushing the frontiers of 
progress using the EM- 
CORE TurboDisc Technol- 
ogy. Although the majority 
of TurboDiscs are used for 
III-V materials, EMCORE's 
techno logy  has demon-  
strated world record per- 
formance in AI, Cu, SiC, 
GaN, polysilicon and W- 
metallization, as well as, 
HTSC and fer roe lect r ic  
oxides." 
• Contacts: Head Office 
-- Robert Walker, tel~fax: 
[1] 908 271 9090/9686 
E-mail: walker@ emcore.- 
com; URL: www.emcore.- 
com Asian Office -- 15F, 
No. 195, Kuang Fu North 
Road,  Taipei,  Ta iwan.  
Te l~fax :  [886]  2 749 
5424 / 5425. 
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Laser Startup Scores 
Al-free Power Lasers 
Semiconductor Laser Inter- 
national Corp, Endicott, 
NY, USA, has been granted 
an exclusive license from 
Northwestern University 
Center for Quantum De- 
vices, to develop, manufac- 
ture, market and sell 
aluminum free high power 
semiconductor lasers 
worldwide.This patented 
technology was developed 
by Prof Manijeh Razeghi of 
Northwestern University. 
Al-free diodes are tem- 
perature insensitive, which 
is why they can handle 
higher power levels. The 
materials greatly improves 
laser performance and dra- 
matically increase the 
power levels which, in 
turn, results in increased 
power capabilities of light 
emitted. Results show high 
power output and excel- 
, lent lifetime. 
Prof Razeghi’s group has 
recently achieved, on ran- 
domly selected devices, 1 
W output power for a 100 
pm aperture of ~o”c, 
24,000 h of continuous 
operation without any de- 
gradation in output power 
or change in wavelength, 
threshold current or effi- 
ciency. Standard devices 
have lifetimes of several 
hundred hours under these 
same operating conditions, 
according to SLIC. 
The exclusive licensing 
agreement could poten- 
tially enable SLIC to re- 
place current Al-based 
lasers with what they deem 
to be a far superior pro- 
duct with improved effi- 
ciency, power and lifetime 
all at a lower cost than the 
competitors. Currently, an 
Al-based material is used in 
virtually all commercial 
high power semiconductor 
lasers and the properties of 
aluminum have been 
shown to reduce both out- 
put power and device life- 
times. Geoffrey Burnham, 
President and CEO of SLIC 
said “This is the technology 
that the laser community 
has been waiting for. It 
could revolutionize the en- 
tire industry. There are 
those who believe that this 
technology might even ad- 
dress portions of the DVD 
CD market whose potential 
has yet to be tapped.” SLI 
expects to develop, over 
the next six months, lasers 
that in a smaller package, 
will have five times the 
power, ten times the relia- 
bility all at a cost far lower 
than the competition. 
SLIC had previously an- 
nounced that it had 
achieved yields that are 
“much higher than those 
achievable with conven- 
tional manufacturing tech- 
nology”. The achievement 
is a result of a USAF man4 
ufacturing technology 
known as Desorption Mass 
Spectrometry (DMS) feed- 
back control. SLIC has an 
exclusive lo-year license 
for the manufacture of 
HPDLs (High Power Den- 
sity Lasers ) from Wright 
Labs but recently hired 
Dr.Keith Evans, formerly of 
Wright and the person 
credited with inventing 
DMS. 
The process is MBE 
based; DMS optimizes the 
precision of MBE and, 
through a computer feed- 
back control system, it 
precisely and automatically 
corrects for any variations 
that may occur. As a result, 
SLIC has been achieving 
yields “never before possi- 
ble in this area of GaAs 
high power semiconductor 
lasers”. Most recently, the 
company demonstrated 
Oxley Underwater Static Camera 
To resolve maintenance problems caused by the 
removal and lamp replacement on sub-sea static CCTV 
cameras: the Oxley LED Lighting is particularly suitable 
for applications where lamp replacement is costly - 
the LED lifetime of 1OOk hours plus greatly enhances 
user confidence. Also by restricting output over the 
590-780 run region, it is ideal for maximum water 
penetration. The lamp draws less than 3 A and so is 
very power efficient. 
n Contact: Ox@ on tellfax: (441 (0) 1229 582621/ 
585090. 
the ability to reproduce 
detailed growth structures 
on a run-to-run and wafer- 
to-wafer basis over a peri- 
od of two and one half 
years with virtually no var- 
iation in yield. 
This summer SL hired 
further technical person- 
nel and began work on 
the new 60 sq ft facility 
located in the Kirkwood 
Industrial Park. 
Finally, SLIC has also pro- 
duced an exclusive laser 
device to be used in elec- 
tronic cooling systems 
such as microwave towers 
used in cellular phon 
works and 
tions satellites in space. 
The company is working 
with Los Almos National 
Labs in NM on the project. 
The cooperative project 
using the USAF patented 
precision growth control 
manufacturing process 
known as DMS feedback, 
SLIC has been able to 
“develop a prototype high 
power fibre coupled semi- 
conductor laser which 
would be at the heart of a 
system that cools electro- 
nic devices to cryogenic 
temperatures.” 
n Contact: Geoffrey T. 
Burnham, Tel/fax: (I] 
607 754 - 0112 / - 5974. 
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